Linezolid-resistant ST36 methicillin-resistant Staphylococcus aureus associated with prolonged linezolid treatment in two paediatric cystic fibrosis patients.
To describe the emergence of linezolid-resistant methicillin-resistant Staphylococcus aureus (MRSA) of sequence type (ST)36 lineage in two paediatric patients with cystic fibrosis, after long-term low-dose linezolid treatment. Two paediatric males with cystic fibrosis had sputum samples quantitatively cultured during hospitalization. After the isolation of MRSA from both patients, oral treatment with 300 mg linezolid twice daily was initiated for periods of 1-2 months separated by up to 6 months. Isolates cultured 9 months after the start of treatment were tested for resistance to linezolid by agar dilution (BSAC). Resistant isolates were examined for 23S rDNA mutations, and typed by phage and macrorestriction with SmaI. Isolates from follow-up sputum samples were obtained until 44-51 months after treatment with linezolid. Colonization with MRSA was at a density of approximately 10(6) cfu/mL sputum for both subjects. Initial isolates were susceptible to linezolid, but, 9 months later, isolates from both patients were resistant (MICs > 16 mg/L). Both isolates were epidemic MRSA-16 variant A1 (ST36-MRSA-II), which is widespread in UK hospitals. Both isolates were heterozygous for a G2576T mutation in their 23S rDNA genes, but one was resistant to fusidic acid and tetracycline. In follow-up sampling, the younger patient yielded linezolid-resistant EMRSA-16 for a further 42 months, whilst the other lost the linezolid-resistant MRSA and had alternately Pseudomonas aeruginosa or linezolid-susceptible EMRSA-16 variant A1 isolated over 35 further months. Linezolid resistance emerged in two isolates of ST36 MRSA colonizing the lungs of two paediatric cystic fibrosis patients. Subtherapeutic levels of linezolid may have facilitated the selection of resistance.